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ILUVWEULGJHVSDQDUHVKRZQLQ)LJ

443 Jaroslav Odrobinak et al. /  Procedia Engineering  65 ( 2013 )  440 – 446 

dϴ
dϳ
dϵ 
dϭϬ
dϱ
dϯ
^ϭ
dϲ
dϰ
dϮ
^Ϯ
dϭ
WBSJBC
"9
*4
0
'
)*
()
8
":


)LJ&URVVVHFWLRQRIWKHULJKWEULGJHLQWKHPLGVSDQRIWKHILUVWILHOGDQGVWUDLQJDXJHV7WR7DQGGHIOHFWLRQVHQVRUVORFDWLRQV6DQG6
7ZRSRVLWLRQVRIWKHWHVWORDGUHSUHVHQWHGE\WKHJURXSRIORUULHV7DWUD7KDYLQJWRWDOZHLJKWVRIWRQV
ZLWKGHYLDWLRQRIZHUHFRQVLGHUHGLQIUDPHRIWKHLQYHVWLJDWLRQDVIROORZV
x 3RVLWLRQ WKHJURXSRIORUULHV7SODFHGDWWKHULJKWVLGHRIWKHEULGJHVXSHUVWUXFWXUHLQRUGHUWRFDXVHWKH
PD[LPXPVWUHVVLQJRIWKHULJKWJLUGHULQWKHILUVWEULGJHVSDQVHH)LJD
x 3RVLWLRQ WZR JURXSV RI IRXU ORUULHV 7 VLWXDWHG LQ WKH DGMDFHQW VSDQV V\PPHWULFDOO\ WR WKH EULGJH
ORQJLWXGLQDOD[LVLQRUGHUWRFDXVHWKHPD[LPXPVWUHVVLQJRIWKHFURVVVHFWLRQRYHUWKHILUVWSLHUDQG
WRYHULI\WKHEULGJHEHKDYLRUGXHWRLWVORFDWLRQLQDQDUFKVHH)LJE
B
5FTUMPBEQPTJUJPO
3BJMPOUIFSJHIU.JETQBO
C
5FTUMPBEQPTJUJPO
"YJTPGGJSTUJOUFSNFEJBUFQJFS
 
#SJEHFBYJT



 
)LJ6FKHPHVRIWKHORDGSRVLWLRQVDQGYLHZVRQWKHPD3RVLWLRQLVRQWKHOHIWVLGHRIWKHSLFWXUHE3RVLWLRQLVRQWKHULJKWVLGH
444   Jaroslav Odrobinak et al. /  Procedia Engineering  65 ( 2013 )  440 – 446 
&RPSDULVRQRIUHVXOWV
7KHDFFRPSOLVKHGVWUDLQPHDVXUHPHQWVSURYHGWKHHODVWLFSHUIRUPDQFHRIWKHFRPSRVLWHVWHHODQGFRQFUHWHEULGJH
XQGHUSURRIORDGWHVWLQJ7KHFRPSDULVRQRIVWUHVVHVH[SUHVVHGIURPVWUDLQVPHDVXUHGRQWKHULJKWVWHHOJLUGHULQWKH
PLGVSDQRIWKHILUVWEULGJHILHOGZLWKWKHVWUHVVHVREWDLQHGE\PHDQVRIQXPHULFDOFDOFXODWLRQVLQWURGXFHGLQ7DEOH
VKRZVDYHU\JRRGFRPSOLDQFH
7DEOH&RPSDULVRQRIVWUHVVHVRIWKHVWHHOJLUGHULQPLGVSDQRIWKHILUVWEULGJHILHOG>03D@
*DXJHQXPEHU
VHH)LJ
3RVLWLRQ 3RVLWLRQ
([SHULPHQW 0RGHO 0RGHO ([SHULPHQW 0RGHO 0RGHO
7      
7      
7      
7      
7      
7      
7      
7      
,Q WKH)LJ  VWUHVVHV LQ WKH ULJKW VWHHO JLUGHU WKURXJK LWV KHLJKW DUH FRPSDUHG LQ WZR ORQJLWXGLQDOSRLQWV7KH
VWUHVVHV LQPLGVSDQRI WKH ILUVWEULGJHILHOGDUHVKRZQLQ)LJDZKLOH)LJESUHVHQWV WKHVWUHVVHV LQ WKHFURVV
VHFWLRQDERYHWKHILUVWLQWHUPHGLDWHVXSSRUW
)URP )LJ D WKH VXGGHQ FKDQJHV RI VWUHVVHV LQ WKH ERWWRP IODQJH DUH HYLGHQW GXH WR YDULDWLRQ RI WKH IODQJH
WKLFNQHVV7KHVWUHVVMXPSLVSUREDEO\FDXVHGGXHWRLPSHUIHFWWUDQVLWLRQRIWKHQRUPDOIRUFHVEHWZHHQWZRSDUWVRI
IODQJH FRQQHFWHG HDFK RWKHU E\ ILOOHW ZHOGV DQG DOVR GXH WR LQVXIILFLHQW UHGLVWULEXWLRQ RI WKH KRUL]RQWDO EHQGLQJ
PRPHQWEHWZHHQIODQJHSDUWV8QIRUWXQDWHO\WZRVWUDLQJDXJHVJOXHGWRWKHVXUIDFHRIWKHVWUDWLILHGERWWRPIODQJHLQ
WKHFURVVVHFWLRQDERYHWKHILUVWLQWHUPHGLDWHSLHUJRWRXWRIRUGHUGXULQJWKHWHVW7KXVRQO\WZRPHDVXUHGSRLQWV
WKURXJKWKHJLUGHU
VKHLJKWRYHUWKHSLHUFDQEHIRXQGLQWKH)LJE













&URVVVHFWLRQZLGWK >P@
0L
GV
SD
QG
HIO
HFW
LRQ
LQ
V
WI
LHO
G>
PP
@  JLUGHU JLUGHU 
 
 







0L
GV
SD
QG
HIO
HFW
LRQ
LQ
Q
GI
LHO
G>
PP
@  JLUGHU JLUGHU 
&URVVVHFWLRQZLGWK >P@
0RGHO
0RGHO
([SHULP
0RGHO
0RGHO
([SHULP
ED

)LJ6WUHVVHVLQWKHULJKWVWHHOJLUGHUDLQPLGVSDQRIWKHILUVWEULGJHILHOGEDERYHWKHILUVWLQWHUPHGLDWHSLHUV
$JRRGFRRSHUDWLRQRIERWKVWHHOJLUGHUVFDXVHGGXHWRYHU\VWLIIWUDQVYHUVHWUDQVLWLRQRIWKHORDGVDFWLQJRQWKH
FRPSRVLWHEULGJH LVSUHVHQWHG LQ)LJ&RPSDULVRQRI WKHQXPHULFDOO\REWDLQHGGHIRUPDWLRQRI WKHEULGJHFURVV
VHFWLRQXVLQJ)(0DQDO\VLVZLWKGHIOHFWLRQVRIPDLQVWHHOJLUGHUVPHDVXUHGLQWKHPLGVSDQRIWKHILUVW)LJDDQG
WKH VHFRQG )LJ E EULGJH ILHOG ORDGHG E\ WKH JURXSV RI ORUULHV FRQILUPHG H[SHFWHG FRPSOLDQFH 'HIOHFWLRQ
GLVWULEXWLRQVLQGLFDWHWKDWERWKQXPHULFDOPRGHOVFDQSURYLGHUHVXOWVFORVHWRWKHPHDVXUHGYDOXHVZKHQWKHORDGLV
SODFHGLQWKHPHDVXUHGVSDQORDG3RVLWLRQ7KHJUDSKLFDOO\GHSLFWHGUHVXOWVRIPHDVXUHPHQWVDOVRVKRZHGWKDW
LQWKHFDVHRIWZRJLUGHUEULGJHFURVVVHFWLRQUHVXOWVRIFDOFXODWLRQVXVLQJ0RGHOUHVSHFWLQJWKHUHGXFHGVWLIIQHVV
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LQWKHKRJJLQJUHJLRQVDUHFORVHUWRH[SHULPHQWDORQHVLIERWKDGMDFHQWEULGJHVSDQVDUHORDGHGE\VHWVRIORULHVWHVW
ORDG3RVLWLRQ
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6WUHVVHVLQVWHHOJLUGHU DERYHWKHILUVWSLHU>03D@
0RGHO
0RGHO
([SHULP
0RGHO
0RGHO
([SHULP
ED

)LJ0LGVSDQGHIOHFWLRQVLQWZRPHDVXUHGILHOGVIRUERWKWUXFNSRVLWLRQDUHVXOWVDWWKHILUVWVSDQEUHVXOWVDWWKHVHFRQGVSDQ
7KHFRPSDULVRQRIWKHFDOFXODWHGYDOXHVRIVWUHVVHVZLWKRQHVPHDVXUHGLQWKHXSSHUDQGDERWWRPFKRUGRIWKH
WUXVVGLDSKUDJPLQPLGVSDQRIWKHILUVWEULGJHILHOGLVSUHVHQWHGLQ7DEOH7KHYDOXHVVKRZWKDWWKHEUDFLQJLVQRW
VKDULQJWRWKHORDGWUDQVYHUVHUHGLVWULEXWLRQ$OVRWKHH[SHULPHQWDOO\REWDLQHGYDOXHVDUHPXFKPRUHOHVVWKDQRQHV
SUHGLFWHGE\WKHFDOFXODWLRQV,WFDQEHFRQFOXGHGIURPWKHUHVXOWDQDO\VLVWKDWWKHFRQFUHWHVODELVWKHPDLQHOHPHQW
HQVXULQJWKHORDGWUDQVYHUVHUHGLVWULEXWLRQ
7DEOH&RPSDULVRQRIVWUHVVHVLQWKHWUXVVGLDSKUDJP>03D@
'LDSKUDJPSDUW 3RVLWLRQ 3RVLWLRQ([SHULPHQW 0RGHO 0RGHO ([SHULPHQW 0RGHO 0RGHO
8SSHUFKRUG7      
%RWWRPFKRUG7      
&RQFOXVLRQV
7KHVWUDLQPHDVXUHPHQWVSURYHG WKHSRVVLELOLW\RIDSSUR[LPDWLQJ WKHFRPSRVLWHEULGJHE\PHDQVRIFRPELQHG
SODWHPHPEHUPRGHOSURYLGLQJVXIILFLHQWO\DFFXUDWHSUHGLFWLRQRIWKHFRPSRVLWHVWHHOFRQFUHWHEULGJHVXSHUVWUXFWXUH
EHKDYLRU (VSHFLDOO\ WKH EHKDYLRU RI WKH JLUGHUV ZLWKLQ ILHOG DUHDV EHWZHHQ WKH VXSSRUWV FDQ EH YHU\ JRRG
DSSUR[LPDWHGE\VXFKPRGHOV%DVHGRQWKHRWKHUUHVHDUFKUHVXOWVSUHVHQWHGLQ>@DQG>@UHODWHGWRWKHFRPSRVLWH
EULGJHV SHUIRUPDQFH LW FRXOG EH VWDWH WKDW WKH PRGHO ZLWK WKH FRQVWDQW VWLIIQHVV RI WKH UHLQIRUFHG EULGJH VODE
GHVFULEHWKHDFWXDOFRPSRVLWHEULGJHEHKDYLRUZLWKVXIILFLHQWDFFXUDF\
7KHVWUHVVHVLQWKHJLUGHUVDERYHLQWHUPHGLDWHVXSSRUWVDUHVWURQJO\LQIOXHQFHGE\HIIHFWVOLNHFRQFUHWHFUDFNLQJ
WHQVLRQ VWLIIHQLQJ DQG UHLQIRUFHPHQW \LHOGLQJ $OORZLQJ IRU WKHVH HIIHFWV VHHPV WR EH TXLWH FRPSOLFDWHG ZLWKRXW
XWLOL]DWLRQRIQRQOLQHDUDQDO\VLV
,QWKHEULGJHGHVLJQSKDVHLVQHFHVVDU\WRHQVXUHWKHVDIHGHWHUPLQDWLRQRIWKHEULGJHUHVSRQVHWRDFWLRQ,QWKLV
FDVH WKH VWLIIQHVV UHGXFWLRQ LQ WKHKRJJLQJ UHJLRQVGXH WRFRQFUHWHFUDFNLQJDQG WHQVLRQVWLIIHQLQJRIFRQFUHWH LV
JLYHQE\ WKH UHTXLUHPHQWRI WKH VDIHGHVLJQRI VWHHO JLUGHU7KHUHIRUH WKLVHIIHFW LVQHFHVVDU\ WRDOORZ IRUE\ WKH
VWDQGDUGDSSURDFKHV6RFDOOHGZPHWKRGGHVFULEHGLQ>@FDQEHDOVRHDVLO\DSSOLHGIRUWDNLQJLQWRDFFRXQWHIIHFWV
GXHWRFRQFUHWHFUDFNLQJ(VSHFLDOO\LQWKHFDVHRI WZRJLUGHUEULGJHFRQFHSWZKHQRQO\RQHJLUGHULV ORDGHGWKH
HIIHFWRIWKHVWLIIQHVVFKDQJHLQWKHKRJJLQJUHJLRQVRYHULQWHUQDOVXSSRUWVLVPRUHVWULNLQJ
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